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(54) PEAERATOR 
C57)Abstract: 

PURPOSE: To efficiently execute deoxidatbn 
without charging a reducing agent at the time of 
chemically removing dissolved oxygen in water 
with a palladium catalyst 

CONSTITUTION; In this deaerator the dissolved 
oxygen is reduced and removed without charging 
the reducing agent by providing a ultraviolet ray 
irradiation device 3 and a palladium catalyst 
carried resin column 5 } irradiating a water to be 
treated with ultraviolet ray, thereafter bringing 
the water into contact with the palladium 
catalyst. Therefore, a device for charging the 
reducing agent, is unnecessitated and the 
treating cost is reduced. Since the dissolved 
oxygen is efficiently removed, the contact time 
with the palladium catalyst is shortened, that is, 

the water flow rate passing through the palladium catalyst carried resin 
increased, so that the consumption of catalyst and the cost of equiproe 
reduced and the elution of TOG is prevented thereby improving the quality of the 
treated water. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused fay the use of this trans fat ion. 

1 .This document has been translated fay computer. So the translation may not 
reflect the original precisely, 

2j**** shows the word which can not he translated 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim 1 j The deaerator characterized by carrying out reduction removal of the 
this processed underwater dissolved oxygen, without making a palladium catalyst 
contact and pouring in a reducing agent after having a black light and a palladium 
catalyst and irradiating ultraviolet rays at processed water. 



[Translation done.] 
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* NOTICES * 

JPO and NCI P I are not responsible for any 
damages caused by the use of this translation. 

LThis document has been 'translated by computer. So the translation may not reflect the original 

2,**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the deaerator for removing underwater dissolved 

oxygen efficiently. 

[0002] 

[Description of the Prior Art] a tot of [ today ] water — a bailer although used as service 

water or cooling water, If oxygen is dissolved in underwater [ these 1 in the hosier water system 
and cooling water system along which the water passes, the problem of the corrosion which 

considers dissolved oxygen as a cause will arise, for this reason, these service water it is 

necessary to remove inner dissolved oxygen 

[0003] Moreover, in the ultra pure water manufacturing system for semi-conductor industry, it is 
necessary to make the amount of dissolved oxygen into super-Sow concentration, for example, to 
reduce dissolved oxygen to 20 or less ppb preferably by 100 or less ppb also about the ultrapure 
water for semi-conductor industry, 

[0004] As an approach of removing underwater dissolved oxygen, conventionally The physical 
degassing method using the inert gas concomitant use moid vacuum deairing equipment which 
pours in inert gas, such as nitrogen gas, from the lower part of vacuum deainng equipment, a 
nitrogen deaerator, the film deaerator using the hydrophobic film, and vacuum deainng 

equipment, or the processed water which poured in the reducing agent catalysts, such as 

palladium, ultraviolet rays are irradiated at the processed water which let water flow or 

poured the reducing agent into the column, and there is a chemical deairing which carries out 

reduction processing of the dissolved oxygen. 

[0005] 

[Probiem(s) to he Solved by the Invention] Although a chemical deairing is effective among the 
above-mentioned conventional methods for alternative removal of dissolved oxygen, since a 
chemical deairing needs the facility which pours reducing agents (JP.59--32195.B), such as 
hydrogen {JP > 5-2693P8.A) and a hydrazine, into processed underwater one, it has the problem 
that the sufficient cost and the sufficient tooth space for these facilities are needed. Moreover, 
the hydrogen used as a reducing agent has the risk, of explosion, and on the other hand, a 
hydrazine also has the problem of requiring cautions very much in handling, in order to he 
anxious aboiA carcinogenic, 

L0006J Furthermore, although it is usually used for a palladium catalyst, making palladium support 
on the surface of an anion exchange resin, in order to acquire sufficient deoxidation 
effectiveness, it needs to make a water flow rate ;ow and needs to make [ many 3 the amount of 
catalysts to be used. However, in the low water flow rate region (for example, about SV---100hr- 
IX the impurity eluted from resin is detected as total organic carbon (TOG) in treated water, 
and, in the case or the ultrapure water for semi -conductor manufacture processes, this poses a 
big problem. Moreover, since the palladium catalyst is expensive, when there are many amounts 
of catalysts to be used it also has the problem that cost costs dearly very much compared with 
other deaerators. 

[0007] When this invention solves the above-mentioned conventional trouble and a palladium 
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catalyst removes underwater dissolved oxygen chemically, it aims at offering the deaerator which 

can perform efficient deoxidation. without pouring in a reducing agent. 

[0008] 

[Means for Solving the Problem] After the deaerator of this invention is equipped with a black 
light and a palladium catalyst and irradiates ultraviolet rays at processed water, it is 
characterized by carrying out reduction removal of the this processed underwater dissolved 
oxygen, without making a palladium catalyst contact and pouring in a reducing agent. 
[0009] In addition, in this invention, the catalyst which made support, such as others, ion- 
exchange resin and an alumina, activated carbon, and a zeolite, support palladium can he used as 
a palladium catalyst. [ palladium compounds /, such as metal palladium, oxidization palladium, and 
hydroxylatlon palladium ] When using a palladium support catalyst, it Is usually about 0.1 ~ 10 % 
of the weight, and when an anion exchange resin is especially used as support, the amount of 
support of palladium can demonstrate the effectiveness excellent in the small amount of 
palladium support, and Is desirable, 

[00 10} In addition, what Is necessary Is to fill up a column with an anion exchange resin and just 
to let the acidic solution of a palladium chloride flow subsequently; in order to make an anion 
exchange resin support palladium. What is necessary is to add formalin etc. further and just to 
return this, in supporting as metal palladium, 

[001 1 j The configuration of a palladium catalyst can be used in any configurations, such as 
powder, a grain, and a pellet type. When using a powderHike thing, a reaction vessel is prepared, 
and suitable amount addition is carried out at this reaction vessel In using the thing of a grain 
and a pellet type, a column etc, is filled up and it lets a processed liquid flow continuously. Of 
course, a column can be filled up also with a powder-like thing and it can also let water -Row with 
the fluid bed, 
[0012] 

[Function] Dissolved oxygen can he removed efficiently, without pouring in a reducing agent by 
making a palladium catalyst contact by this invention, after irradiating ultraviolet rays at 
processed water. 

[0G13J Although the detail of the deoxidatlori device by UV irradiation and the palladium catalyst 
is unknown, the processed underwater organic substance etc, is disassembled by the exposure 
of ultraviolet rays, reducing substances, such as hydrogen, are generated and what is depended 
on dissolved oxygen being returned to the bottom of existence of a palladium catalyst after that. 
Is presumed. 

1.0014] According to this invention, since impregnation of a reducing agent is unnecessary, an 
impregnation facility of a reducing agent becomes unnecessary and reduction of processing cost 
can be aimed at moreover, compaction of contact time with a palladium catalyst since dissolved 

oxygen is efficiently removable, i.e., palladium support catalyst resin, increase of the water 

flow rate of a column is attained, with reduction of the amount of the catalyst used, and 
reduction of equipment cost, the elation of TOO can be prevented and improvement in quality of 
treated water can be aimed at. 
[0015] 

[Example] With reference to a drawing, it explains per example of this invention below at a detail. 

[0018] Drawing 1 is the schematic diagram showing one example of the deaerator of this 
invention. This example is an example which applied the deaerator of this invention to the 
subsystem in ultrapurs water equipments the ion exchange resin with which the processed 
water sent out using the pump 2 from the subtank 1 mainly contains an anion exchange resin in 
this equipment after ultraviolet rays are irradiated by the black light 3 ~ the carbon dioxide 

generated with the black light 3 in the column 4 and an organic acid remove having 

subsequently palladium support catalyst resin ™ a column 5 lets water flow, 

[0017] this palladium support catalyst resin in a column S, with reducing agents, such as 

hydrogen generated with the black light, catalytic reduction of the processed underwater 
dissolved oxygen is carried out, and it is effectively removed as water. 

[0018] the effluent of a black light 5 — ion exchange resin — after the ionicity impurity which a 
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column 8 lets flow and remains Is removed, pass the ultrafiltration membrane decollator 7 ™ it is 
used as ultrspure water, 

[00191 In this invention, although the exposure conditions of the ultraviolet rays in a black .light 
change with the amounts of dissolved oxygen, the amounts of water flow, etc.. of processed 
water, in the usual case, it is desirable to perform UV irradiation at a rate of 0,1-10kw to 3 / 
water flow rate of hr 10m. Irs addition, these any may he used although there are three sorts, a 
circulation moid, a dipping former, and an exposure moid, in an ultraviolet ray lamp. 

[0020J moreover, this invention — setting — palladium support catalyst resin the case where 

the water flow rate of a column can be enlarged comparatively and it is usual — (space-velocity 
SV) «2000.hr- Preferably is taken for SV=5QQ-*1 SOOhr- 1 one or less. 

[0021] fn addltson, in drawing 1 , although the example which applied the deaerator of this 
invention to the subsystem in uftrapure water equipments was shown, the deaerator of this 
invention is influenced at all by neither the installation location of a catalyst nor the existence of 
the ion exchange resin before and behind a catalyst that what is necessary is just what contacts 
the processed water which irradiated ultraviolet rays to a palladium catalyst Therefore, when 
applying the inside of a system to the system through which water circulates like a subsystem, 
any location in a system is sufficient as the installation location of a catalyst. Furthermore, this 
invention is not limited to application to the subsystem or ultrapura water system of drawing 1 at 
ail. 

[0022] A concrete example and the example of a comparison are given to below, and this 
invention is explained more to a detail 

[0023.J The system shown in example 1 drawing 1 removed dissolved oxygen. 
[00241 Using what carried out the vacuum desiring of the uitrapure water, and lowered dissolved 
oxygen concentration to lOppb as processed water in the black light, ultraviolet rays were 
irradiated using the circulation mold low voltage ultraviolet ray lamp of 2kw(s) as an ultraviolet 
ray lamp, and it let processed water flow at the rate of 3/hr 10m. moreover, palladium support 
catalyst resin — the column was filled up with the thing which made the anion exchange resin 
support palladium, and it let water flow by SV~1QG0hr-1. Dissolved oxygen concentration was 
measured with the palatograph type dissolved oxygen analyser marketed. 

10025] consequently, palladium support catalyst resin — the dissolved oxygen concentration of 
the effluent of a column was remarkably reduced with 3ppb, 

[0028] Processed water was processed according to the system shown in example of 
comparison 1 drawing 2 , the system shown in drawing 2 ™ palladium support catalyst resin ~~ it 
differs from the system shown in drawing .1 in that the column is not prepared, namely, this 

example of a comparison ™ setting the processed water after UV irradiation palladium 

support catalyst resin — it processed on the same conditions as an example 1 except having not 
let water flow to a column. 

[0027] Consequently, the dissolved oxygen concentration of treated water is lOpph. and removal 

of dissolved oxygen was not made. 

[0028] 

[Effect of the Invention] Since efficient deoxidatlon can be performed according to the deaerator 
of this invention, without pouring in a reducing agent when a palladium catalyst removes 
underwater dissolved oxygen chemically as explained in full detail above, reduction and the 
treated water progression in quality of the removal cost of dissolved oxygen can be planned by 
eiution prevention of TOO from the reduction **■ catalyst of the amount of the unnecessary- ized 
** palladium catalyst used of a ** reducing- agent impregnation facility etc. 
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